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(54) METHOD AND DEVICE FOR APPLYING LIQUID COAT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a relatively thick coat 
while keeping a good film-thickness profile by devising a 
rotation control. 

SOLUTION: In this method, a substrate W is rotated at the 
first revolutions R1 so that a liquid coat is diffused from the 
vicinity of rotation center toward an edge, and the 
revolutions are lowered through the second revolutions R2 
which is lower than the first revolutions R1. Further, it is 
rotated at the third revolutions R3 which is further lower so 
that a coated film of a constant thickness is formed on the 
entire surface. Here, the first revolutions R1 are switched to 
the second revolutions R2 before an almost circular liquid 
coat advancing from the vicinity of rotation center of the 
substrate W reaches its edge, while the second revolutions 
R2 are switched to the third revolutions R3 after the entire 
surface of the substrate W is covered with the liquid coat. 
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m^mi] atssr»i^nite«-eiiites-fr-c, mm 

mmm 1 <om^m ^^oi&^^m 2 (ommwc^&x mm 

iwiessi oaas^ib mmm 2 ^igs^^. hubes^coih] 
mm^s(Dmm^ mmmm<D^±w-*mmmm 

im 2 ] l ^IE«^^#J«^*rffiJc:*3i * 

"C\ mjfE^2^[p]^^, flftfH» 1 rom*5SfcJ: 9 <S< . 

7^o, ifjf2jg3<D0?fci5c£ 9fS< Lt-£}^t§ «t 

^SrllIte*'Wi-^b*»^f^(t-Cl£if5mi 20 

mm<Dmmm^i&<'r^m2<DMUt, mmm2<7>\s\m 
m^vm^ms^mmmxmzmm&^tsitx, mm 

^mt&^(DmicmMi-&mmmmmmm^^^x, 

mmmi(om^hmmm2(Dmmia±, mmmm^m 
tfrts^3ooiig{rf^ mmm^<Dm^±^mmmm 

t\ mmmm^m^, mmm2(D^mwi^, mmm\(D 

iMWto 40 

mmmmcm^x, ^la^saxfc. mmmm^mu^ 

^m-r^mmmmm xvm^ ^mmmimm^ x if mm 
m$i<vmm±fc *mmmm 5*t^5t5 ^ mm.^ 
?$%$m-tz>'*?4^&£ bizffi^ mmmm^m^ m 
is * w ^ bb*6b#rb srtffl* l ^ t \z ^ r mm 
mi<Di&m>bmmm2(Di&n^<Dmj&ff^\ mm* 



[IS*«6 ] sS*«3afcttlS*3S4ir|E*<D^fiS 

n^s^ # hmess i <nw&frhmmm 2 <dt§m^<owu 

S:fifV\ WiE*^»ffi^SS:^bTStrffiS«<?5«ffi^fls: 
^fl|fcjifcC<hS:«ffib. r.*ii-*<5#fl(rfE»2<7)i@S 
^^ftfJf^3^iim^^T^f 5 <fc 9i-bfcr 

[0 0 0 1] 

S) l-*fbT\ SOGI (Spin On 

classify ^^waR^wtt^tftts) . ^h^; k 

SMS* ^^Ml^'MtSMifM^M^^g 

[0 0 0 2] 

[tfefc^Kflf] «e*orcoS^*?SM**fei:b-C, 
M;Lte\ Ell l ir^-TJ: 5*fc<o^tf btiSo -f"^^ 

^ iii (a) i^-t^o^mm^^M^M^mi 

w-Mtfe^7^M/^MtefgU tf>7£, fill 

comteSR 1 £ <9m^M2<D\B]umR 2^mxnm^ 

it. ^l*3<tO t ^2(0[llte»:R 1 , R 2 £ 19 ffi^mfctfc 

R 3 t?— ftB^Ste^So ^<OX 0 

Trfl, Ml cDig^ip 1 icT^icomte^R l U/i/y 

P 2^*3V^T«3Sb^, ^3COiiaP 3 l^XM3(DlE] 

SR3 (u-<y hmttiz) xtmumnh 

hJS^*nsSfflES:»«*it"CJgJ?SrPSb. 

[0 0 0 3] _blEcoiaS^*3V^"C7^- h h 

11 1 (b) <^>«S:Elic^i-J: 9^^Sb^r^^o 

^\Z.^MX^i~Xol^. ^TR a (D^jagB^b^ffiwoo 
(EAT, t^Rb t^-f-S) aS3§£-f-3o ^tt, 
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-t&y* b bm<D±w^\^mmm^tAj^ 
WfM^5t)(:3 7Ra ^ffi»^§ijig (eat, i^mmm^f 

» 1 ^(Hlte^cR 1 «t 53ft^it^*^«t 0 #*K:*g< 
ot^a^t*. 7^- h U ^ M&BlR' ^r?f^-f"^<Dtr 

bui>7. hffiwi^>4<t^^^^^ 10 

So 

[0 0 0 4] ^(D^mxVX. ±.fc(0&5tefflj&&$>Z> — 

is LtSi^stefWffi^fficifiv ^mmu t x&y 

* b ui?* bm<vm%(Dw^ii^^mm^c, 

[0 0 0 5] -tr-e, JKff^n^r^ywiLtiSrWSUU 20 

* b^m^m^i-^fcMz7x<Dx^^zt^ry^ti^ 0 

[0 0 0 6] ~tt£t>h, SH»t*^CTl^a«E<73»»S: 
111 ^®gP 1 {ds^^x?* h h 

ffiftaig^TAR *t?^^2<Diiep 2^tmi$it, 
z<D^m-£z>t, n l^iggp im mi 1 (b) 

TV^l^\ Bill (c) ^*-f-<t5^»3<75iaSP 3 30 
(fiflj^fi, El*<7> (ti ) R#^£-T?) 

osiiftt^f:otKta r <t as-e# s Q 

[0 0 0 7] 

3(c^o{ts^3<DiH]tefcR 3 ^Tt-fs^^fcSo -rs 
t\ztj:z><DX\ m 3 (Dam? 3 (Dj&Tmzm 
ttm&im^mmny* b bW^^wsL^mm^^ 

So 



(Dmm^m-t S r. £ t5 0 
[0 0 0 9] 

*>, ff^Il^lE«c^M^^^ffif±. SS^Il^) 

^ 2 co[Eite^^»TSirfss«(D(HiKm^ffi < -r sfg 2 <d 
ast, striE*2<7>@te*i!9(sv^3a)ig(^-esftiB 

m&m^fm^^m3(Dmut^^(D)m^mM^hm^ 
mm^m^^-x, mmmi<Dmm^hmmm2(Dm 

o N stjSH^2<Dias^bttrffi»3^iie^fi, stiffs 

t^WLt-r^h<oxh^ Q 
[0010] it*3S2tcta«c^)S^^^& 

i*. IS*^l^fE«c^*ffi^*-ffit^v^T, ffTlEJi? 
2<DHIte*S:, tufB^lco[Eltei^ t t t 9te<, #>o, nuIE 
* 3 o^fe^i; 9 ft < LT-^^^-rs J: 5 fc: Ufc r. 

£ ^#m^-rs^^T'fes 0 

[0011] m^m3 izmm<Dm^mm^mm 

tt, *4RS:»l<so[llte»T*lHlteS-frT, i«?r@gt 
^f+iS^b«B»^rplftTtt»f 4® 1 ^iBSfc. tufS^ 1 

£{£<-rS!B2toi!^<^ flfrlE^2^lue»:<fc 

- ^*»J» S: ff^-T S ^ 3 (7?i§^ t Sr -t 

Smrlc^TL, ^o, m8E^2<7?iaS^5>flfiiE^3^i@ 

[0 0 12] IS*^4tc:fE«tCO^*Jffi^*gS 
fl, !f*«3^fE«c^^*^*SS^^^T, mJlE^J 
»¥Sli t fl9ia»2(0[i]e»S:. fl(rlE» l »EH5*fc± 0 

{s<, 75^0, miE^3^[Hite*<t i<x-m^i&w 
•r s «t 5 Lfc ^ t ?r#m t -rs t^-e* s Q 

[0013] if*3S5 (cifEttco^jKS^B 

ti, »*«3*fcttii!*3S4^fa*oa*«i6*«K^ 
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mmmtm^nm bfc ^ t ^s^v ^ tuiam 1 <^ii*i 
«ffiWBas:fi-^F ufc r t izm^ ^xmmm 2 <Dm&frb 
-rsi^-c^So 

[0014] m^M6 ^m^m^mm^mm 
#as:se>^«i, fltriE*jwi#a»i, ^rti^wm* 

<DX*b?>o 

[0015] 20 
[fWH] '18** 1 (-IB«t^K^^ti«k(7?t*5 9 Xh 

s G m^mmcommmmm^mn^^H^^h^m 
^$m-t% m^m 1 comu^bm 2 <omu^t^n-n> 

[0 0 16] Sfc, sf*3?i2{3SE*^«MtrJ:tL^ 30 
2 coiggtr&tf 3lg 2 codlte»S:— S^ftfip-T S rtl: 

5> 2 (^[Hlfem^ST^ 3 1 Iff RTRf "C *$> < 

£S£ ir&t;:. Sfi(7)tffi^fti:gP#^t:^$^i 

[0 0 17] a*JS3td|S«fe<753gP^<^^fi»CO 

tti&^hffim^wit't&mz, mi<Di&m^bm2<Dm 4 o 

So ^bT, S2^iiST*Sffi^^S^S:^J«^« 
ofc^ic, »2<oaS^b*3^aS— i:»ffi-5 ±5 

3 ^ae»:S:Jt«Wffi< «}£ bfc «k bT 

cs r t srKit-r s - 1 #-e# So 

[0 0 18] £fc, »*«4tc|SlK<7?3SRJtc:J;nfi, ^ 
2C0Hie»S:— ^tSlfiF-rs J:?tc*J»-f-Sr £t\ 111 

te«sr— 3e^tft»-r 4 r t * < m i *>ia*yfo&> e>* 2<o so 
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0te^^ST^3^[p]te^^WB#T(fT^<^tCit 

t^, mm<Dm^±mzM\%mxmttm%mvmf%z. 
[0019] if*3S5tcia«<D380^t^j;ntf, m 

iaBB*&^FBBSr*^^t-«tDfitWb, rtil^*<5#*iJW# 

S^^icoii^^^^2coi§^60^TS:ff 9 0 £fc. 

?h#u mtcs^^-c*j«j^a^m2^ias^b^3 

#igS^8^S:;gcEI bfcii 9 HMl^r«tt So 
[0 0 2 0] £fc. ff^l6^fSgc^Kic:j:^^\ 

<5t 1 coilS^ ibfg 2 <o]gm^<nWu* 

ft Do £fc. S«cogffii»^I«T:f btifd <t 
#^ffl#g*:frbT;»aU m^s<5^Tra«i^s 

^^2<Digg^b^3coiiS^ ^7^ff9o bfc^o 

*fc. S«^*ffitt«Sfc»«S:S:^5rt^> 

3i£rHffi-e#S 0 
[0 0 2 1] 

[^<0^fc0^f§] JWT, ElffiS:#KbT*38PJ<^— 
HJt«iJS:KWi- So - 

<^l3a6«l>igitt, fl^WWI^WtMg 

[0022] mtp, ^iti, KsiA^tf^-^s/^-e 

3{r<toTlH]telEt!i$ttS «t 9i:iot^ 
$ns 0 **3, tf^-y 1 [Hlte$*2 

Jj$:<d* tttit^ 

[0 0 2 3] KSIS^brv^y^ 1 ^iSfflt-tt, MS 
4 a ^laiS^nTV^So ^CO^[»ih^^V P 4 a HI 

^b^v^#^«ic ±ot#l*S4l^Sh-c*3 5 , 
ia^b^^^^^*MSco^w^p^?l^:^t 0 >^ 
-v-/^ijrttE, *fcfi, fR^l^^e 0 ^^^ l 
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[0 0 2 4] JffitfcRlt;*; $/X4 a (DftiJ^r^fi, ^fiWK 
X/U 5 ;^IElf $ tit V ^ S 0 - <D*bMWL®3& S X/U 5 s 

(Ell ir, SSWffiKifflgb*:, Ulte^'OP 10 

b ^ y X/u»»atfflHc «t 5 * S J: 5 * ix 

[0 0 2 5] ^<E>T*te:fitt bttfctbtBa 5 a #Jx_ 
tt\ 4 mmgg/£ltISW(OtS^?)±* Witt § J: 

-^fgWcoiMX\ *9^Kw<o*B5fc: 

fetf ^nSBg^A^^^u^v^J: 5 i-R*£jh/0^ 20 

[0 0 2 6] SffiWTffi^Inie+^PflJj^fL m^wco 

y y^/X;n l ^^^#^^S1Sw^ffi^#t^"r^ 30 

[0027] bytm»^~^ 3 (omtewc^. m^am 

f ITWAAJixT^^y 2 2CM^nt^^ 0 £ 

m 1 (DmmmR 1 ^b®2<7?EiS5»R 2— t«ig*Bsif& 
#tbt>nx%tfeM2 1 sr^br^y 2 2izfam$tix 

[0 0 2 8] #3b\ «3£Bfl*&l3HfflTa It 111 (a) so 
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0«ffi^*S:fl(v^<-r«SI»Si]aNFMTAR <fc9ffi^$Blffl 
T*K^$ixT*3!9, ill (a) Wt E Ht^Sr 

HSWir^i-Bl l l (b) (nm^mcDX 5 ^7R a 

o*s^a«w<o^@(oi/2Sft^*5NFW^K3es 

2co[ElteifcR 2{r J:ot7^ h hJRS:*ffi^ft:tc 

[0029] m^, m 2 «r#jgi ttittl^- W-o 
^T!ftMi-5o #*3, 0 2 (a) |±jQ!i^p^7Al:ffi 

a-rs^-fA^^— s-efct), 12 (b) tem^mm^ 
&tfx\,^mfc<7)^m*m^m^~tmxhy . 

^^bfctB^cfr «t*9^bTV^S 0 02 (a) (D^ 

k Ltv^o 

[0 0 3 0] SJffllgB2 OUli^-^ 3(7?[H]te^ 

ffl»Lt, ti ^tllOtHlgtRl (fi?!lxfi, 4, 
OOOrpm) {-^^5 <t 5^"f"4o -^^1 <Dt£]&iWt 
R 1 tCctSHIte^+^^SbfcNP^ ts M*5^-t, ^ 

%kk hte, ^^v2 3ic.ct5tfNFSrB8i6-t"5o t s 0# 
^<DK^-e(i, !3 2 (b) {r^-TJ: 5 \C7* h 
^R^SffiWc^[Iie^^#3£-^^t£R^ (nTRa ) 
S:ffiofc4*^:<DSS:Jt*:bT^>< =>7R a 
K^cJ: 9 t>ii< ^TRa <D^jaSl5^?>56*bfc#*<7)^ 

[00 3 1] *JfflJ^2 Ofi, ai/n^7AHS£^ 
TV^^^^ M/^7 h}K(75^B#FBl^Siii-5 t E fl#^ 

^T, SU»SB2 0tt«tb^~ ^ 3 0lHlteS:S3iSit*&«) 
So ^FWiS^^?>t2 B#^*T^S**P^<0^1<7? 

i@e^tBa-f-St<7)t?&5 0 Sfc. ts ^^5>t 2 P# 
,filt«1fj: 4 fi»JS:«, 0. 2 s e cgitftio 

[0 0 3 2] 0 2 (b) iz^-rxo^ tz B#^-Cti, t 
^Rb ^®w<^ffl8:^SiJ^bTfiV^^ N ^7Ra 

ww<o¥%k<D 1 / 2femz^xmisX\;^w:mxfo&<, 

bfc^oT, ^KDIU^R llz£<z>xmffiW<Di8&MW 
ffitcT^bT(/^aSIE^)»»S:=3TRa ^Slt5:tS: 

[0 0 3 3] ^7R a ^SSW(7)4H»tc:Jg-rSllfr(7? t2 
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2 (MtUi* 3, OOOrpm) i-PJjg-T 5 «t 5 f-ftJ^P 

*>f^2 3<oy-fery b^frokk fcK£ffi*W$IB!Tb 

^ff0#^M^i-^o r<^!g2<7>®fcmR2tc£30fcfg 
tz ^^btfeffiteaNPMTb ^l^Xts 

[0034] mfcw<Dmm±i$%7* hjstmr 

T b ^«igi-*t4 H#j£ (El 2 (b) #flg) *T^2<D 
[ElteSfcR 2 ^rffir^-rtitf <fcl\> b^b^ib, Sffiog 10 

mwm#mm^mte & # ^ k j: 9 , ^aks: b^ 
li^cfciitt, t 5 m^x\m^mw-r^z 

^*6^2(0(h]^r 2£r t 5 ^*T«6SrLTV^o 
[0 0 3 5] Sg^«B4*^7^ h hiK^W^ 

2, OOOrpm) Kjg-T 5 <fc 5 3o -b 

fSoot2 0#^^^t 6 ^*T?^*3BM^^2<Di@S{e: 20 
*@3-T3o t 2 «f^bt6 f^StrR^llflte. m 

XlHf, 2 s e cStfiio 
[0 0 3 6] ^Lt, ^3C0H]temR 3 t 7 ^"S^T? 

%mfc<r>mfaxm£v$-'\<imm£ j &x— fcmm<D7* h 

Uv^hSWR' (B2 (b) 0m) &M&1rZ> 0 * 

ffiStSo 30 

[0 0 3 7] ~<D£ ? \z\^Xl&J&£in±7 * h l/y^ h 

^^3(^[H]^R 3 ^««LTS9«9$£Jg^-0^<5<7> 

* h««SrJBfig-t-4-i:^-C#So 02 (a) t 

\z^m (te JW») T^-r<t5^, m3(DtEfemR3$: 

fi*X^Z) 0 40 

[0038] ^4b\ i-mcommmxte, m^mimr^r 
t s * it. &mmm& ti,xhx^\ 

[00 3 9] Jiffi^sft^^^V^TAflsWi-^Jfit 
»lC0E]te«R 1, »2^>|Iie»R2, ^3<7?|p]te^:R 

3 <D&wcmz. 8 ^ ^^lostsw^m-^^^-- 

iTSrffllgbT. mi (Dmm&R l 4:3, OOOrpm^ so 
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±, §? 2(7^Ie]^^R 2 S; 2, 0 0 0 — 3, OOOrp 
rru ^3 COS^aS: R 3 Sr 2 , 0 0 0 r p m^T"?®!:^ 

[0040] <m2mmm>mz^ m3^sxxim4^ 
m tti2 mmm^mz mm^m^m^mm^^ ^xm 

[0 0 4 1 ] fK»Klh^2/^4 a^JifflJBSPtCtt, 

*xfc±H5gg|5tt4 b#\ r.co^g(7^^ 
TffiBHS^flS-CESaStbTV^o EI** b#^ 

5"^^/^ 1 ^ftltfeP^lh^ y^4 a (D±mmnfcb±.Jj^ 
?^tti$-fr^o fR*B5ih^^r4 a SrffiKH^i: 

U 0^b^V^#l^1Sffiir J; *9. ±SBSSB*f4 b irHlte 

[0042] ±%$Mi$m4bcD±uftmma±, ^<d^e 

^hn^4 0IL 7^- h hJSd5iS3tb*V^ 
&5\zmS&»&vfeMft\zmW:&tiX\,^Z><DX\ 

M^4 0fi Viz-ti, / y-^^^k, 5 0 0 nm 

*3±^hn^f40fj: x m^mktau7 ottijnt 

[0 0 4 3] ^hD^4 0^LT(t ^t/yy 

^«3t^ K^fc^^^^V KT u-f 

r(0fflr&{r(^, \?s<X-7j/U# B P 

%>y*v bm^ftmm^j&cxm&izmiR-trb 

k£<fct\, 

[0 0 4 4] El 4 S:#fig Lt«ffi^[lia 7 0 Col n-c 
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[0045] CCD^^73 0it -€:<7?ffil!9#ttffifitc: 
J: 5**«ffiiai 0 Otc39SLT*3< r i:ir«t 9. ^ io 

mmB^te i /omm%v>7 3 ^bx^e^ 7 e\zmti 
1 2 0B£!a:5fe-r5o sg$tt^*««^, m^m 

*IB«^7 8 a tdftttSnSo 
[0 0 4 6] 1 #^fMJ 120 A J*. S«WcO[Hl 20 

fc, r*2WS««J| 120BI1 7thi/y^hffl: 
<Di><ox&z>o 

[0047] m$XDXkmmz. ra^w^^rji #n?f * 

#/Efi«J l2 0A(DBi|^BBl:«»S}x, iBttffi 

sas7 4^&\,^x±x(Dmmi\K<D^m\K&^&)mmmk so 

[0 0 4 8] ±iEb3t<t 7* h U*JX h^Sffi 

2 (b) K^bfcJ; ft t:^R b tfmgMzfafro 
X#*bX^#. ^:i^ta7Ra ^^-atr^^E 
* It * TSfiW^iffi^flcS: 3 7 Ra ^SjRfcnSo b 
fctfSoT, r.C0ig®^*3^T^, rmi^^ffl^J 12 

[0049] rei#5£swy 120AC7 

¥#»mfBVi x-/EXfc5 0 t^Rb 
l:fl^ot#gloo, j e^*iS:*£tfX^<igeXfi, 

sit^%iwsTtT^< 0 ^bx, mim^m 
5 t 2 B#^xi^, sa^Rjit^siST-rsfcfe^iii* 

ffltSiatt-iST-f-So *:<nm^ 3 7Ra ^JS^SfaOT 50 
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[0 0 5 0] r <D£ 5 1 #^ffi«J 1 2 

*§u 1 2 0 Aizmvr^tmwf-t^mmt^^w-^mmm 

Sr^l/^> 3 /uKt ht bXt£^£|5 7 7^b^*A*b 
Xjo< 0 rco^ l/y>3/UK t hfl, U s> a A* Kffi 

tssB7 8 bt-t&*fi$ixSo sffico«3.a*(r*5^x, re 

1 4*S1RtjcJ 12 0 AcDW-teim^mzx u v a ;u K t 
h^-StSt, I /OUmm ZfrbMffiU2 Otw 

[0 0 5 1] r^l#^®«J 1 20AiI*5^t37R 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which is made to rotate a substrate at the 1st rotational frequency, turns coating 
liquid to the edge and opens it from near a center of rotation, The 2nd process which makes the rotational 
frequency of said substrate low through the 2nd rotational frequency lower than said 1st rotational frequency, 
In the coating liquid method of application which carries out the 3rd process which is made to rotate said 
substrate at the 3rd rotational frequency lower than said 2nd rotational frequency, and forms the spreading 
coat of fixed thickness in the whole front face of said substrate in the order Before [ which spreads from said 
1st process to said 2nd process from near the center of rotation of said substrate ] the coating liquid of a 
circle configuration reaches the edge mostly, it shifts to it. And the coating liquid method of application 
characterized by shifting after coating liquid covered the whole front face of said substrate from said 2nd 
process to said 3rd process. 

[Claim 2] The coating liquid method of application characterized by making said 2nd rotational frequency 
higher than said 3rd rotational frequency, and holding it uniformly in the coating liquid method of application 
according to claim 1 lower than said 1st rotational frequency. 

[Claim 3] The 1st process which is made to rotate a substrate at the 1st rotational frequency, turns coating 
liquid to the edge and opens it from near a center of rotation, The 2nd process which makes the rotational 
frequency of said substrate low through the 2nd rotational frequency lower than said 1st rotational frequency, 
In the coating liquid coater which carries out the 3rd process which is made to rotate said substrate at the 
3rd rotational frequency lower than said 2nd rotational frequency, and forms the spreading coat of fixed 
thickness in the whole front face of said substrate in the order In said 2nd process, from the revolution 
support means supported for said substrate, enabling a free revolution, a coating liquid supply means to 
supply coating liquid near the center of rotation of said substrate, and said 1st process It shifts, before 
[ which spreads from near the center of rotation of said substrate ] the coating liquid of a circle configuration 
reaches the edge mostly. In said 3rd process, from said 2nd process The coating liquid coater characterized 
by having the control means which controls a revolution of said substrate through said revolution support 
means so that it may shift, after coating liquid covers the whole front face of said substrate. 
[Claim 4] It is the coating liquid coater characterized by said control means making said 2nd rotational 
frequency higher than said 3rd rotational frequency in a coating liquid coater according to claim 3 lower than 
said 1st rotational frequency, and making it hold uniformly. 

[Claim 5] In the coating liquid coater according to claim 3 or 4, were set up beforehand. It has further the 
timer which clocks the complete coat time amount taken for coating liquid to cover slowdown start time 
shorter than the edge time of concentration which spreads from near the center of rotation of said substrate, 
and to which the coating liquid of a circle configuration reaches the edge mostly, and the whole front face of 
said substrate. Said control means performs the shift to said 2nd process from said 1st process based on 
said timer having clocked slowdown start time. The coating liquid coater characterized by performing the shift 
to said 3rd process from said 2nd process based on said timer having clocked complete coat time amount. 
[Claim 6] In a coating liquid coater according to claim 3 or 4, it has further an optical detection means which 
spreads toward the edge from near the center of rotation of said substrate to detect the coating liquid of a 
circle configuration mostly. As for said control means, the periphery section of the coating liquid of a circle 
configuration detects having arrived at the specific location to the edge of said substrate through said optical 
detection means mostly. The coating liquid coater characterized by having performed the shift to said 2nd 
process from said 1st process based on this, detecting that the whole front face of said substrate was 
covered through said optical detection means, and performing the shift to said 3rd process from said 2nd 
process based on this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention receives a semi-conductor wafer, the glass substrate for photo masks, 
the glass substrate for liquid crystal displays, the substrate for optical disks, etc. (a substrate is only called 
hereafter). Photoresist liquid, SOG liquid (Spin On Glass: called silica system coat formation material), The 
coating liquid method of application which applies coating liquid, such as polyimide resin, and its equipment are 
started, and it is related with the technique which carries out high and forms a spreading coat in a substrate 
rather than the rotational frequency for making into fixed thickness the rotational frequency which opens the 
coating liquid especially supplied to the substrate. 
[0002] 

[Description of the Prior Art] As this conventional kind of the coating liquid method of application, a thing as 
shown in drawin g 1 1 is mentioned. That is, carrying out fixed time amount rotation of the substrate at the 1st 
high-speed engine speed R1 comparatively, as shown in d raw ing 1 1 (a), for example, supply the photoresist 
liquid which is an example of coating liquid, it is made to slow down after that through the 2nd engine speed 
R2 lower than the 1st engine speed R1, and fixed time amount rotation is carried out at the engine speed R3 
lower than the 1st and 2nd engine speeds R1 and R2. In the 1st process P1, by carrying out rotation 
actuation at the 1st engine speed R1 (called spread spin), apply photoresist liquid on the surface of [ whole ] 
a substrate, and it is opened at such the coating liquid method of application. After slowing down in the 2nd 
process P2, in the 3rd process P3 by carrying out rotation actuation at the 3rd engine speed R3 (called 
leveling spin) The solvent contained in photoresist liquid is volatilized, thickness is adjusted, shaking off a part 
for the surplus of coating liquid, and the photoresist coat of fixed thickness is formed in the front face. 
[0003] In addition, in the above-mentioned process, photoresist liquid shows behavior as shown in the 
mimetic diagram of drawin g 1 1 (b). It is tS at the supply initiation event. Immediately after, the photoresist 
liquid R supplied near the center of rotation of Substrate W is maintaining the plane view **** circular-like 
lump (Core Ra is called hereafter). Then, it is Core Ra as a dotted line shows all over drawing. The flow 
(Mustache Rb is called hereafter) of much long and slender photoresist liquid occurs toward the edge of 
Substrate W from the periphery section, and mustache Rb many of photoresist liquid R which will continue 
being supplied if the edge of Substrate W is reached — these mustaches Rb letting it pass — core Ra from - 
- it begins to disperse around. Thus, the great portion of dispersing photoresist liquid is Mustache Rb, 
although it hardly contributes to coat formation but becomes useless. After reaching the edge, it is Core Ra 
to the inside of a short time. The edge will be reached (the edge time of concentration TAR is called 
hereafter), and the whole front face of Substrate W will be covered. Since the above-mentioned edge time of 
concentration TAR is very short comparatively according to the strong centrifugal force at the 1st high- 
speed engine speed R1, the amount of the photoresist liquid taken to form photoresist coat R' can be 
lessened. 

[0004] By this technique, while there are the above advantages, it will be strongly influenced of the turbulent 
flow comparatively produced at the 1st high-speed rotational frequency R1. Therefore, it originates in this, 
and near the center of rotation of a substrate, and by the periphery near the edge, a difference arises to the 
volatilization degree of the solvent of photoresist liquid, and a photoresist coat cannot be made into 
homogeneity over the whole front face of a substrate, but there is a fault that turbulence arises in a 
thickness profile. 

[0005] Then, turbulence of a thickness profile is controlled, and the following is performed in order to form the 
photoresist coat of uniform thickness over the whole front face of a substrate. 

[0006] That is, in order to avoid the effect of the turbulent flow produced in the edge, it sets in the 1st 
process P1, and it is the core Ra of photoresist liquid R. Before reaching the edge of a substrate that is, it is 
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made to shift to the 2nd process P2 by the edge time of concentration TAR, and is made to shift to the 3rd 
process P3 through the 2nd process P2. According to this technique, in the 1st process P1, as shown in 
drawing 1 1 (b), photoresist liquid has not covered the whole front face of a substrate, but it is possible to 
make the whole surface cover at a part of 3rd process P3, as shown in d raw ing 1 1 (c) (at for example, the 
event in drawing (t1)). By such technique, the effect of a turbulent flow can be avoided and the photoresist 
coat of fixed thickness can be formed over the whole front face of a substrate. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in such a conventional 
approach. That is, while it is possible to form a comparatively thin photoresist coat, keeping a thickness 
profile good, in order to form a comparatively thick photoresist coat, it is necessary to lower the 3rd 
rotational frequency R3 in the 3rd process P3. Then, since the low-speed revolution of the substrate in the 
condition of having not covered the whole front face of a substrate will be carried out, the whole front face of 
a substrate cannot be covered with photoresist liquid at the time of termination of the 3rd process P3, but 
there is a trouble that the photoresist coat of comparatively thick thickness cannot be formed over the whole 
front face of a substrate. 

[0008] This invention is made in view of such a situation, and although it keeps a thickness profile good by 
devising a roll control, it aims at offering the coating liquid method of application which can also form the 
spreading coat of comparatively thick thickness, and its equipment. 
[0009] 

[Means for Solving the Problem] This invention takes the following configurations, in order to attain such an 
object. Namely, the coating liquid method of application according to claim 1 The 1st process which is made 
to rotate a substrate at the 1st rotational frequency, turns coating liquid to the edge and opens it from near a 
center of rotation, The 2nd process which makes the rotational frequency of said substrate low through the 
2nd rotational frequency lower than said 1st rotational frequency, In the coating liquid method of application 
which carries out the 3rd process which is made to rotate said substrate at the 3rd rotational frequency 
lower than said 2nd rotational frequency, and forms the spreading coat of fixed thickness in the whole front 
face of said substrate in the order Before [ which spreads from said 1st process to said 2nd process from 
near the center of rotation of said substrate ] the coating liquid of a circle configuration reaches the edge 
mostly, it shifts to it. And it is characterized by shifting to it, after coating liquid covered the whole front face 
of said substrate from said 2nd process to said 3rd process. 

[0010] Moreover, the coating liquid method of application according to claim 2 is characterized by making said 
2nd rotational frequency higher than said 3rd rotational frequency, and holding it uniformly lower than said 1st 
rotational frequency, in the coating liquid method of application according to claim 1. 

[001 1] Moreover, the 1st process which a coating liquid coater according to claim 3 makes rotate a substrate 
at the 1st rotational frequency, turns coating liquid to the edge from near a center of rotation, and is 
extended, The 2nd process which makes the rotational frequency of said substrate low through the 2nd 
rotational frequency lower than said 1st rotational frequency, In the coating liquid coater which carries out 
the 3rd process which is made to rotate said substrate at the 3rd rotational frequency lower than said 2nd 
rotational frequency, and forms the spreading coat of fixed thickness in the whole front face of said substrate 
in the order In said 2nd process, from the revolution support means supported for said substrate, enabling a 
free revolution, a coating liquid supply means to supply coating liquid near the center of rotation of said 
substrate, and said 1st process It shifts, before [ which spreads from near the center of rotation of said 
substrate ] the coating liquid of a circle configuration reaches the edge mostly. In said 3rd process, from said 
2nd process It is characterized by having the control means which controls a revolution of said substrate 
through said revolution support means so that it may shift, after coating liquid covers the whole front face of 
said substrate. 

[0012] Moreover, a coating liquid coater according to claim 4 is characterized by making said control means 
higher than said 3rd rotational frequency, and holding said 2nd rotational frequency uniformly lower than said 
1st rotational frequency, in a coating liquid coater according to claim 3. 

[0013] Moreover, a coating liquid coater according to claim 5 is set to a coating liquid coater according to 
claim 3 or 4. It has further the timer which clocks the complete coat time amount taken for coating liquid to 
cover slowdown start time shorter than the edge time of concentration which was set up beforehand, which 
spreads from near the center of rotation of said substrate, and to which the coating liquid of a circle 
configuration reaches the edge mostly, and the whole front face of said substrate. Said control means It is 
characterized by performing the shift to said 2nd process from said 1st process based on said timer having 
clocked slowdown start time, and performing the shift to said 3rd process from said 2nd process based on 
said timer having clocked complete coat time amount. 
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[0014] Moreover, a coating liquid coater according to claim 6 is set to a coating liquid coater according to 
claim 3 or 4. It has further an optical detection means which spreads toward the edge from near the center of 
rotation of said substrate to detect the coating liquid of a circle configuration mostly. Said control means It 
detects that the periphery section of the coating liquid of a circle configuration arrived at the specific 
location to the edge of said substrate mostly through said optical detection means. Based on this, the shift to 
said 2nd process from said 1st process is performed, and it detects that the whole front face of said 
substrate was covered through said optical detection means, and is characterized by performing the shift to 
said 3rd process from said 2nd process based on this. 
[0015] 

[Function] The operation of invention according to claim 1 is as follows. Before the coating liquid of a circle 
configuration reaches the edge from near the center of rotation of a substrate mostly, by shifting to the 2nd 
process from the 1st process, the effect of the turbulent flow at the 1st rotational frequency is avoidable. 
And by shifting to the 3rd process from the 2nd process, after coating liquid covers the whole front face of a 
substrate in the 2nd process, even if it is the case where make the 3rd rotational frequency comparatively 
low and a thick film is formed, it can prevent that a non-applied field is generated. 

[0016] Moreover, while according to invention according to claim 2 avoiding the effect of a turbulent flow and 
being able to carry out the thing of it for a short time as compared with the case where it lowers from the 1st 
rotational frequency for a time to the 3rd rotational frequency through the 2nd rotational frequency, without 
holding a rotational frequency uniformly by holding the 2nd rotational frequency in the 2nd process uniformly, 
coating liquid can be applied and opened on the surface of [ whole ] a substrate in a short time. 
[0017] Moreover, the operation of invention according to claim 3 is as follows. A control means controls a 
revolution support means, and before the coating liquid supplied from the coating liquid supply means reaches 
the edge from near the center of rotation of a substrate, the effect of the turbulent flow at the 1 st rotational 
frequency is avoidable from controlling a revolution of a substrate to shift to the 2nd process from the 1st 
process. And after coating liquid covers the whole front face of a substrate in the 2nd process, even if it sets 
up the 3rd rotational frequency comparatively low in order to form a thick film by controlling a revolution of a 
substrate so that it may shift to the 3rd process from the 2nd process, it can prevent that a non-applied field 
is generated. 

[0018] Moreover, while avoiding the effect of a turbulent flow for a short time as compared with the case 
where it lowers for a time to the 3rd rotational frequency through the 1st rotational frequency to the 2nd 
rotational frequency, without holding a rotational frequency uniformly by controlling to hold the 2nd rotational 
frequency uniformly according to invention according to claim 4 and being able to carry out things, coating 
liquid can be applied on the surface of [ whole ] a substrate in a short time, and it can extend. 
[0019] Moreover, according to invention according to claim 5, slowdown start time shorter than the edge time 
of concentration beforehand found by experiment etc. is clocked with a timer, and a control means performs 
the shift to the 2nd process from the 1 st process based on this. Moreover, the complete coat time amount 
found beforehand similarly is clocked with a timer, and a control means performs the shift to the 3rd process 
from the 2nd process based on this. Therefore, it can process as the shift to each process was meant by the 
simple configuration. 

[0020] Moreover, according to invention according to claim 6, an optical detection means detects that the 
periphery section of the coating liquid of a circle configuration arrived at the specific location to the edge of a 
substrate mostly, and a control means performs the shift to the 2nd process from the 1st process based on 
this. Moreover, it detects that the whole front face of a substrate was covered with coating liquid through an 
optical detection means, and a control means performs the shift to the 3rd process from the 2nd process 
based on this. Therefore, since it is rare not to find edge time of concentration etc. by experiment etc. 
beforehand, and to receive effect in the surface state of a substrate, it can process as it was stabilized easily 
and meant to accuracy. 
[0021] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with reference to a 
drawing. 

<1st example> drawin g 1 is the block diagram showing the outline configuration of the rotating type substrate 
coater (called a spin coater) which is an example of the coating liquid coater concerning the 1st example. 
[0022] Among drawing, a sign 1 is an attraction type spin chuck, and carries out adsorption maintenance of 
the substrate W by the horizontal position mostly. Revolution actuation of this attraction type spin chuck 1 is 
carried out by the electric motor 3 through a revolving shaft 2, and revolution actuation of the substrate W is 
carried out by this revolution at the circumference of a center of rotation P. In addition, the attraction type 
spin chuck 1, a revolving shaft 2, and an electric motor 3 are equivalent to the revolution support means in 
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this invention. Moreover, it may replace with the above attraction type spins chuck 1, and the spin chuck of 
the method which carries out contact support of the underside periphery and the edge of Substrate W may be 
adopted. 

[0023] Scattering prevention cup 4a for preventing scattering of the penetrant remover which washes the 
rear face of the photoresist liquid which is an example of processing liquid, or Substrate W is arranged in the 
perimeter of the attraction type spin chuck 1. This scattering prevention cup 4a is constituted free [ rise and 
fall ] by the elevator style which is not illustrated, and the conveyance device which is not illustrated lays the 
unsettled substrate W in the attraction type spin chuck 1. Or in case the substrate [ finishing / processing ] 
W is received from the attraction type spin chuck 1, the attraction type spin chuck 1 is made to project from 
up opening of scattering prevention cup 4a to the upper part, as a two-dot chain line shows when the 
elevator style which is not illustrated drops only scattering prevention cup 4a. In addition, scattering 
prevention cup 4a is considered as location immobilization, and it is good also as a configuration which makes 
it go up and down the attraction type spin chuck 1 and a revolving shaft 2 to scattering prevention cup 4a by 
the elevator style which is not illustrated. 

[0024] In the side of scattering prevention cup 4a, the coating liquid supply nozzle 5 for supplying photoresist 
liquid to Substrate W is arranged. This coating liquid supply nozzle 5 is constituted so that it may be moved 
by the nozzle migration device which is not illustrated covering the upper part position in readiness 
(continuous line in draw i n g 1 ) greatly left to the upper part, and the supply location (graphic display 
abbreviation) close to the Wth page of a substrate which hits right above a center of rotation P from the 
position in readiness (graphic display abbreviation) which hits the side of scattering prevention cup 4a, and 
the Wth page of a substrate. In addition, the coating liquid supply nozzle 5 is equivalent to the coating liquid 
supply means of this invention. 

[0025] The discharge opening 5a turned caudad is located in the upper part from the front face of Substrate 
W only about 4mm. When the photoresist liquid trickled into the front face of Substrate W by the viscosity of 
photoresist liquid, the size of Substrate W, and its surface state can extend this distance over that whole 
front face, it is desirable to be set up so that nonuniformity may not occur. 

[0026] In order to carry out washing clearance of the photoresist liquid which turned to the rear face of 
Substrate W, or adhering Myst, the back-side-rinse nozzle 1 1 which carries out the regurgitation of the 
penetrant remover is arranged in the center-of-rotation P side under substrate W. In addition, although 
omitted in the timing diagram which shows the spreading processing mentioned later, in order that photoresist 
liquid and Myst may prevent adhering to the rear face of Substrate W beforehand or may carry out washing 
clearance of the photoresist liquid which turned to the rear face of Substrate W and adhered to it, or its Myst, 
it is desirable to supply a penetrant remover to the rear face of Substrate W from this buckling nozzle 1 1 . 
[0027] Generalization control of the engine speed of the electric motor 3 mentioned above, the supply of the 
photoresist liquid from the coating liquid supply nozzle 5, etc. is carried out by the control section 20 
equivalent to the control means of this invention. A control section 20 controls actuation of each part based 
on the processing program (called a recipe) created beforehand, in order to specify processing. This 
processing program is beforehand inputted through the setting-out section 21 constituted by the keyboard 
etc., and is stored in memory 22. Moreover, time amount until it starts a slowdown from the 1 st rotational 
frequency R1 to the 2nd rotational frequency R2 on the basis of the event of starting supply of photoresist 
liquid (the slowdown start time Ta is called hereafter), On the basis of the event of starting a slowdown, the 
time amount (the complete coat time amount Tb is called hereafter) taken for photoresist liquid to cover the 
whole front face of Substrate W is beforehand found by experiment, and is stored in memory 22 through the 
setting-out section 21. A timer 23 is the slowdown start time Ta and the complete coat time amount Tb in 
counting activation spacing of each instruction specified to the processing program ****. It clocks. 
[0028] In addition, slowdown start time Ta As shown in drawin g 1 1 (a), it is the core Ra of photoresist liquid R. 
It is set up in the range shorter than the edge time of concentration TAR which covers the whole front face 
of Substrate W, for example, is tE of drawin g 1 1 (a). It is Core Ra as shown in the mimetic diagram of drawin g 
1 1 (b) showing an event typically. It is set as the time amount from which a radius becomes about [ of the 
radius of Substrate W ] 1/2. This slowdown start time Ta If too short, the time amount taken to apply 
photoresist liquid to the whole front face, and to open it at the 2nd engine speed R2 will become long, and the 
whole processing time will become long. Then, slowdown start time Ta It is desirable to take into 
consideration and set up the whole processing time. Moreover, complete coat time amount Tb It is set as the 
edge time of concentration TAR. 

[0029] Next, an example of spreading processing is explained with reference to dr awin g 2 . In addition, drawi ng 
2 (a) is a timing diagram equivalent to a processing program, drawin g 2 (b) is drawing showing typically the 
condition of the substrate which has received spreading processing, and it shows photoresist liquid by the 
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field which carried out hatching while it is circular in simple and shows a substrate. Moreover, at the timing 
diagram of drawing 2 (a), adsorption support of the substrate is carried out at the attraction type spin chuck 
1, and after the coating liquid supply nozzle 5 has moved to the supply location, the event of starting a 
revolution of an electric motor 3 is made into the time amount zero. 

[0030] First, a control section 20 controls a revolution of an electric motor 3, and is tl. It is made to reach 
the 1st rotational frequency R1 (for example, 4,000rpm) at the event. It is tS the event of the revolution at 
this 1st rotational frequency R1 fully being stabilized. While setting and starting supply of photoresist liquid 
from the coating liquid supply nozzle 5, the time check by the timer 23 is started. It be Core Ra, although the 
path be expand immediately after [ at the tS event ] while photoresist liquid R had maintain the circle 
configuration (core Ra) mostly near the center of rotation of Substrate W, as showed in drawjng 2 (b). It be 
Core Ra more quickly than amplification of a path. The flow (mustache Rb) of much photoresist liquid 
generated from the periphery section develop toward the edge of Substrate W. 

[0031] A control section 20 is tE in which the supply time amount of the photoresist liquid specified to the 
processing program passes. Supply of photoresist liquid is suspended at the event. Then, it is the slowdown 
start time Ta by the timer 23. t2 clocked A control section 20 begins to decelerate a revolution of an electric 
motor 3 at the event. In addition, a time amount zero to t2 An event is equivalent to the 1st process of this 
invention. Moreover, tS An event to t2 The event of time amount is for example, 0.2sec extent. 
[0032] It is t2 as shown in d r a win g 2 (b). At the event, it is Mustache Rb. It is Core Ra although the edge of 
Substrate W is reached. It is, before reaching the edge of Substrate W, and it is Core Ra. It is in the condition 
that the radius amounts to about [ of the radius of Substrate W ] 1/2. Therefore, it is Core Ra about the 
effect of the turbulent flow produced near the edge of Substrate W at the 1st rotational frequency R1. It is 
avoidable to win popularity. 

[0033] Core Ra t2 before reaching the edge of Substrate W A slowdown is begun at the event and it is t3. It 
controls to reach the 2nd rotational frequency R2 (for example, 3,000rpm) at the event. Moreover, t2 While 
resetting a timer 23 at the same time it begins a slowdown at the event, it is the complete coat time amount 
Tb. A time check is started. The revolution actuation at this 2nd rotational frequency R2 is t2. An event to 
complete coat time amount Tb It exceeds and is t5. An event is maintained. 

[0034] t2 which started the slowdown for the whole front face of Substrate W to the wrap sake with 
photoresist liquid An event to complete coat time amount Tb t4 passing What is necessary is just to hold the 
2nd rotational frequency R2 till an event (to refer to drawin g 2 (b)). However, complete coat time amount Tb 
beforehand set up for the reasons of the surface states of a substrate differing delicately It is t5 though it 
seems that the whole front face of a substrate may not be covered. Since the whole surface is covered with 
photoresist liquid when an event maintains a revolution, it is the 2nd rotational frequency R2 t5 The event is 
maintained. 

[0035] t5 after the whole front face of a substrate was covered with photoresist liquid A slowdown is started 
from the 2nd rotational frequency R2 at the event, and it is t6. It drives so that the 3rd rotational frequency 
R3 (for example, 2,000rpm) may be reached at the event. In addition, above t2 An event to t6 An event is 
equivalent to the 2nd process of this invention. Moreover, t2 An event to t6 The event of time amount is for 
example, 2sec extent. 

[0036] And it is the 3rd rotational frequency R3 tl An event is held and it is t8. It is made to stop at the 
event. While shaking off a part for the surplus of the photoresist liquid which has covered the whole front face 
of a substrate by this, the solvent contained in photoresist liquid is mostly volatilized to homogeneity in the 
field of a substrate, and photoresist coat R' (refer to drawing 2 (b)) of fixed thickness is formed. In addition, 
the above t6 An event to t8 An event is equivalent to the 3rd process of this invention. 
[0037] Thus, since the formed photoresist coat is slowed down, shaken off and dried to the 3rd low-speed 
engine speed R3 after it is not influenced of the turbulent flow at the 1st engine speed R1 and photoresist 
liquid covers the whole surface, thickness can form a uniform photoresist coat over the whole front face of a 
substrate. Moreover, into drawin g 2 (a), as a dotted line (t6 henceforth) shows, even if it is the case where 
the 3rd rotational frequency R3 is made low, the photoresist coat of a thick film can also be formed good, 
without producing a non-applied field. 

[0038] In addition, at the above-mentioned example, it is the slowdown start time Ta. It is tS about criteria at 
the supply initiation event. It may be based on the time amount zero which started the revolution although 
carried out. Moreover, complete coat time amount Tb It is the slowdown start time Ta about criteria. Although 
considered as the progress event, it is tS at the supply initiation event. Or it is good also as a time amount 
zero. 

[0039] Moreover, each numeric value of the 1st rotational frequency R1 concretely mentioned in the above- 
mentioned explanation, the 2nd rotational frequency R2, and the 3rd rotational frequency R3 Are an example 
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in the case of processing the substrate W of the diameter of 8 inch, and the surface state of a substrate, the 
viscosity of photoresist liquid, etc. are taken into consideration. What is necessary is to set up 3,000 or more 
rpm for the 1st rotational frequency R1, and just to set up suitably 2,000 - 3,000rpm and the 3rd rotational 
frequency R3 for the 2nd rotational frequency R2 by 2,000 or less rpm. 

[0040] The rotating type substrate coater applied to the 2nd example with reference to the <2nd example> 
next irawin.g_3 , and drawjng__4 is explained. In addition, drawing 3 is the block diagram showing the outline 
configuration of a rotating type substrate coater, and draw i n g 4 is the block diagram of a coating liquid 
detecting element. Moreover, about detailed explanation, it omits by giving a same sign to the thing of the 
same configuration as the <1st example> mentioned above. 

[0041] In two or more openings for incorporating a downflow, it is fixed to the frame of this equipment by up 
opening of scattering prevention cup 4a, and up covering device material 4b formed in the upper part is 
arranged in the state of location immobilization. Moreover, the conveyance device which is not illustrated lays 
the unsettled substrate W in the attraction type spin chuck 1 . or in case the substrate [ finishing / 
processing ] W is received from the attraction type spin chuck 1 Scattering prevention cup 4a and up 
covering device material 4b are separated, and the attraction type spin chuck 1 is made to project from up 
opening of scattering prevention cup 4a to the upper part, when the elevator style which is not illustrated 
drops only scattering prevention cup 4a. In addition, scattering prevention cup 4a is considered as location 
immobilization, and it is good also as a configuration which raises up covering device material 4b and a 
revolving shaft 2 to scattering prevention cup 4a by the elevator style which is not illustrated. 
[0042] CCD camera 30 is arranged by the up inner skin of up covering device material 4b, and the 
stroboscope 40 is arranged in the right-hand side by the left-hand side. CCD camera 30 consists of CCD 
which is a solid state image pickup device, an electronic shutter, a lens, etc., and it is set up so that the 
photographic coverage may mention later and the edge section of Substrate W may be included from near 
center-of-rotation P. Moreover, since equipment itself is installed in the dark room so that photoresist liquid 
may not be exposed, a stroboscope 40 is for using as lighting at the time of photoing Substrate W. The 
stroboscope 40 is constituted combining the xenon lamp and the band pass filter BPF which penetrates the 
wavelength of 500nm or more. These CCD cameras 30 and stroboscopes 40 are connected to the coating 
liquid detecting element 70. 

[0043] In addition, as a stroboscope 40, it may replace with a xenon lamp and the high brightness infrared 
emitting diode or infrared luminescence diode array which has spectral sensitivity near infrared light may be 
adopted. In this case, a band pass filter BPF becomes unnecessary. Moreover, what is necessary is just to 
choose suitably as a stroboscope 40 according to the spectral sensitivity of the photoresist liquid to supply. 
[0044] The coating liquid detecting element 70 is explained with reference to drawin g 4 . From the 
stroboscope power source 71, necessary power is supplied to a stroboscope 40 and it is turned on 
continuously. The motion control of the electronic shutter as which CCD camera 30 determines the motion 
control, for example, photography timing, is controlled by the camera-control section 72. Although mentioned 
later for details, the photography initiation directions to the camera-control section 72 are the cases where 
"a photography initiation instruction" is executed by the control section 20 during processing of a substrate. 
In addition, the above-mentioned stroboscope 40 does not need to be continuation burning, is synchronized 
with photography timing and may be made to carry out intermittent luminescence. 

[0045] Although the installation location can adjust CCD camera 30 to various photographic coverage, it is 
set as the photographic coverage 100 as shown in drawin g 5 , for example. By setting it as such photographic 
coverage 100, it is supplied from discharge opening 5a of the coating liquid supply nozzle 5, and the periphery 
section of the core of the photoresist liquid which spreads toward the edge section from near center-of- 
rotation P can be detected. Although photographic coverage 100 is photoed in advance of the spreading 
processing to a substrate, the picture signal is outputted to a monitor 76 through the I/O-hardware-control 
section 73. An operator sets up "1st specific region" 120A and "2nd specific region" 120B using the setting- 
out section 77, looking at this image. Each set-up field is stored in specific region storage section 78a. 
[0046] "1st specific region" 120A is for detecting the periphery section of the photoresist liquid R which is 
supplied near center-of-rotation P and spreads toward the edge which shows the specific location of a before 
[ from the center of rotation P of Substrate W / the edge ]. Moreover, "2nd specific region" 120B is for 
judging whether the whole front face of a substrate was covered with photoresist liquid. 

[0047] When "a photography initiation instruction" is executed at the time of processing of a substrate, the 
image of "1st specific region" 120A is changed into many gradation among the images photoed at this event, 
and the average of all pixel values is computed as an average pixel value in the image-processing section 74. 
[0048] As mentioned above, when photoresist liquid spread toward the edge from the bottom of its heart 
during a revolution of a substrate, as it was shown in draw ing 2 (b), it is Mustache Rb first. It elongates toward 
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the edge, it is followed and it is Core Ra. A path is expanded quickly and it is Core Ra about the whole front 
face of Substrate W. It is covered. Therefore, in this process, the average pixel value of "1st specific region " 
/ 120A changes like the average pixel value curve CA of drawing 6 . In addition, such an average pixel value 
curve CA is based on the data collected by the experiment conducted in advance of processing. 
[0049] That is, it is the mustache Rb of photoresist liquid R to "1st specific region" 120A. Core Ra Since only 
the Wth page of a substrate is photoed in the process which has not been attained, it is a certain big average 
pixel value VI. It is fixed. Then, mustache Rb In the process which expands the width of face, a reflection 
factor falls gradually, elongating toward the edge. And it is the core Ra of photoresist liquid R to "1st specific 
region" 120A. t2 reaching At the event, since a reflection factor falls rapidly, an average pixel value also falls 
rapidly. After that, it is Core Ra. Small average pixel value V2 which exists since thickness is mostly fixed It 
fixed-izes. 

[0050] Thus, it inputs beforehand from the setting-out section 77 by making the average pixel value from 
which a core serves as criteria it is judged that reached "1st specific region" 120A among the average pixel 
value curves CA of "1st specific region" 120A to displace into threshold level th. This threshold level th is 
stored in threshold level storage section 78b. If threshold level th is in agreement with the average pixel value 
of "1st specific region" 120A during processing of a substrate, "a specific location attainment signal" will be 
outputted to a control section 20 from the I/O-hardware-control section 73. 

[0051] It sets to "1st specific region" 120A, and is Core Ra. After being detected and outputting "a specific 
location attainment signal", the image of "2nd specific region" 120B is similarly changed into many gradation, 
and the average of all pixel values is computed as an average pixel value in the image-processing section 74. 
[0052] In this case, the average pixel value curve CB of "2nd specific region" 120B which shifted the average 
pixel value curve CA of "1st specific region" 120A rightward into drawing 6 , for example as a dotted line 
showed is shown. That is, the average pixel value which falls gradually is Core Ra. It is t4 the event of the 
edge time of concentration TAR which reaches the edge of a substrate passing. It sets and falls rapidly. Also 
in this case, the average pixel value judged that the core reached the edge is beforehand inputted as 
threshold level th. That is, in this example, threshold level th shall be inputted for "1st specific region" 120A 
and "2nd specific region" 120B. In addition, if threshold level th is in agreement with the average pixel value 
of "2nd specific region" 120B at the time of processing of a substrate, a "complete coat signal" will be 
outputted to a control section 20 from the I/O-hardware-control section 73. 

[0053] In addition, CCD camera 30 mentioned above, a stroboscope 40, and the coating liquid detecting 
element 70 are equivalent to the optical detection means in this invention. 

[0054] Next, spreading processing of the photoresist liquid by the equipment constituted as mentioned above 
with reference to drawin g 7 and drawin g 8 is explained. In addition, drawin g 7 is a timing diagram which shows 
spreading processing, and drawing 8 is a flow chart which shows the actuation after a photography initiation 
instruction is outputted. 

[0055] The flow of fundamental processing is slowed down to the 2nd engine speed R2, before it supplies 
photoresist liquid and the core of photoresist liquid reaches the edge like the <1st example> mentioned above, 
carrying out rotation actuation at the 1st engine speed R1. And after the whole front face of a substrate is 
covered with the 2nd engine speed R2 with photoresist liquid, it will slow down to the 3rd engine speed R3, 
and the photoresist coat of fixed thickness will be formed. Slowdown start time Ta beforehand found by 
experiment with the equipment of the above <the 1st example> Complete coat time amount Tb which shifted 
to the 2nd rotational frequency R2, and was similarly found from the 1st rotational frequency R1 based on 
having passed Based on having passed, it shifted to the 3rd rotational frequency R3 from the 2nd rotational 
frequency R2. On the other hand, in this 2nd example, that thing [ that the core of photoresist liquid arrived 
at the specific location ] is detected, and it shifts to the 2nd rotational frequency R2, and further, a core 
detects having reached the edge of a substrate and shifts to the 3rd rotational frequency R3. 
[0056] That is, rotation actuation of the substrate is carried out at the 1st engine speed R1, and it is tS. While 
supply of photoresist liquid is started at the event, a control section 20 outputs "a photography initiation 
instruction" to the coating liquid detecting element 70. Then, the coating liquid detecting element 70 operates 
as follows. 

[0057] Step S1 (photography) 

As the coating liquid detecting element 70 was mentioned above, it photos photographic coverage 100 with a 
predetermined period. 

[0058] Step S2 (an average pixel value is computed) 

The image-processing section 74 computes the average pixel value of the field corresponding to "1st specific 
region" 120A of the photographic coverage 100 with reference to "1st specific region" 120A stored in 
specific region storage section 78a. 
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[0059] Step S3 (it is coincidence ? to threshold level) 

The threshold level th stored in threshold level storage section 78b as mentioned above is compared with the 
computed average pixel value. And it performs repeatedly from the above-mentioned step S1 until an average 
pixel value becomes below the threshold level th. Since it is shown that the core of photoresist liquid has 
reached to "1st specific region" 120A when an average pixel value becomes below the threshold level th, it 
branches to step S4. 

[0060] Step S4 (output of a specific location attainment signal) 

The coating liquid detecting element 70 is t2. "A specific location attainment signal" is outputted to a control 
section 20 at the event. Furthermore, the image which has the average pixel value which became a monitor 76 
below the threshold level th is outputted. An operator can judge whether decision is made normally by seeing 
this image. Temporarily, when Myst etc. adheres to CCD camera 30 and an unusual judgment is made, an 
operator should just stop equipment manually. It can prevent beforehand that unsuitable processing is 
performed to a consecutive substrate by this. 

[0061] The control section 20 into which "the specific location attainment signal" was inputted is based on 
this, and is t2. It is begun at the event to slow down the 1st rotational frequency R1, and is t3. It slows down 
so that the 2nd rotational frequency R2 may be reached at the event. This t2 t2 [ in / by the event / draw i n g 
2 (b) ] It is in the almost same condition as the mimetic diagram at the event. That is, core Ra of photoresist 
liquid R The edge of Substrate W is not reached. 

[0062] As mentioned above, even after "a specific location attainment signal" is outputted to a control 
section 20, photography of photographic coverage 100 is performed in step S5 of drawin g 8 . And it performs 
repeatedly from step S5 until the average pixel value of "2nd specific region" 120B is computed in step S6 
and the average pixel value becomes below the threshold level th. Since it is shown that the core of 
photoresist liquid has reached to "2nd specific region" 120B if it becomes below the threshold level th, it 
branches to step S8, and while outputting a "complete coat signal" to a control section 20, the picture signal 
at that time is outputted to a monitor 76. 

[0063] The control section 20 into which the "complete coat signal" was inputted is based on this, and is t4. 
It is begun at the event to slow down the 2nd rotational frequency R2, and is t5. It slows down so that the 3rd 
rotational frequency R3 may be reached at the event. This t4 t4 [ in / by the event / drawin g 2 (b) ] It is in 
the almost same condition as the mimetic diagram at the event. That is, core Ra of photoresist liquid R It is in 
the condition which reached the edge of Substrate W. 

[0064] And t5 An event to t6 An event holds the 3rd rotational frequency R3, and it is t7. A revolution is 
stopped at the event. Although swing OFF dries a part for the surplus of the photoresist liquid which covered 
the whole front face of a substrate and the photoresist coat of fixed thickness is formed by this Since he is 
trying for swing OFF to dry a part for a surplus after a core slows down the whole front face of a substrate 
before a wrap, and it avoids the effect of a turbulent flow, as mentioned above, and photoresist liquid covers 
the whole front face of a substrate Thickness can form a uniform photoresist coat like the 1st example 
mentioned above. Moreover, even if it is the case where the 3rd rotational frequency is made low, the coat of 
a thick film can be formed good, without generating a non-applied field. 

[0065] Moreover, the shift to each engine speed is not performed on the basis of the time amount beforehand 
set up like the 1st example of the above, but the location of the core of photoresist liquid is detected and it is 
made to perform the shift to each engine speed in this 2nd example based on this. Although allowances were 
given to the time amount by which photoresist liquid switches the whole front face of a substrate to the 3rd 
rotational frequency R3 from the 2nd rotational frequency R2 in consideration of the case where a difference 
is in a wrap degree in the 1st example mentioned above, since the difference is absorbable with this example 
equipment, it is possible for it not to be necessary to give such allowances and to shorten the whole 
processing time slightly. 

[0066] For example, when a difference is shown in the surface state of a substrate and the flare condition of 
photoresist liquid differs from a previous substrate (it is hard to spread), at the time of previous substrate 
processing, it is t2. The specific location attainment signal outputted at the event is overdue at the event 
(t2a). Moreover, it is made the 2nd engine speed R2 lower than it, in order to apply photoresist liquid to the 
whole surface and to open it, it is further late for the delay at the 1st engine-speed R 1:00, that is, the edge 
time of concentration TAR turns into edge time of concentration (TAR), and it is t5. A complete coat signal 
will be outputted at the event. Thus, it can process as the difference resulting from the surface state of a 
substrate could be absorbed, and it was stabilized and being meant to accuracy. Therefore, in case two or 
more substrates are processed, it can process on the same conditions to each substrate. 
[0067] Moreover, according to this example, photoresist liquid is beforehand supplied to a substrate like the 
1st example of the above, there is no complicatedness which sets up the time amount of a roll control by 
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observing flare condition or evaluating the condition of the formed coat, and the above-mentioned 
effectiveness can be acquired easily. 

[0068] In addition, in the 2nd example of the above, although the optical detection means was constituted 
from CCD camera 30, a stroboscope 40, and a coating liquid detecting element 70, the laser output section 
which replaces with CCD camera 30 and a stroboscope 40, and irradiates the laser light of a fixed output, for 
example, and the light sensing portion which outputs laser luminous intensity to a linear may be adopted. And 
the 1st/2nd specific region which mentioned laser light above is irradiated, the reflected light is received by 
the light sensing portion, and it may be made to perform location detection of a core based on the level of a 
light-receiving signal. According to such a configuration, while a stroboscope 40 becomes unnecessary, an 
image processing, such as calculating an average pixel value, becomes unnecessary, and a configuration can 
be simplified. 

[0069] Moreover, although the 2nd rotational frequency R2 was uniformly held in the 1st example and the 2nd 
example which were mentioned above It is also possible to carry out deformation implementation so that a 
variation rate may be linearly carried out for a time rounded [ for a time ] to the 3rd rotational frequency R3 
through the 2nd rotational frequency R2 from the 1st rotational frequency R1, without holding the 2nd 
rotational frequency R2 uniformly in dr awin g 9 , as a continuous line and a dotted line show. 
[0070] Moreover, without holding the 2nd rotational frequency R2 uniformly, as shown in drawin g 10 An end 
from the 1st rotational frequency R1 to a rotational frequency lower than the 2nd rotational frequency R2 
Lowering, Then, it may be made to carry out a variation rate (continuous line in drawing) to the 3rd rotational 
frequency R3, accelerating towards the 2nd rotational frequency R2. It may be made to carry out a variation 
rate (dotted line in drawing) to the 3rd rotational frequency R3, slowing down an end from the 1st rotational 
frequency R1 towards the 2nd rotational frequency R2 lowering and after that to a rotational frequency higher 
than the 2nd rotational frequency R2. 

[0071] In addition, in the above-mentioned explanation, although how (dynamic law) to start supply of 
photoresist liquid and complete supply in the condition was taken and explained to the example, rotating a 
substrate, this invention is not limited to the supply approach of such photoresist liquid, for example, after 
starting supply of photoresist liquid in the condition of having made the substrate standing it still, starting 
supply of photoresist liquid in the approach (static law) of completing supply in the condition, and the 
condition of having made the substrate standing it still and starting a revolution, the above which completed 
supply is dynamic — as static as law — you may be the approach (SUTAMIKKU law) which combined law. 
[0072] 

[Effect of the Invention] Since the whole front face of a substrate can be covered with coating liquid 
according to approach invention according to claim 1, without producing a non-applied field even if it is the 
case where the 3rd rotational frequency is made comparatively low while the effect of the turbulent flow at 
the 1st rotational frequency is avoidable so that clearly from the above explanation, the spreading coat of 
thick thickness can also be formed keeping a thickness profile good. 

[0073] Moreover, while according to approach invention according to claim 2 avoiding the effect of a turbulent 
flow and being able to carry out the thing of it for a short time as compared with the case where it lowers 
from the 1st rotational frequency for a time to the 3rd rotational frequency through the 2nd rotational 
frequency, without holding a rotational frequency uniformly, coating liquid can be applied and opened on the 
surface of [ whole ] a substrate in a short time. Therefore, it is possible to shorten the processing time. 
[0074] Moreover, according to equipment invention according to claim 3, approach invention according to 
claim 1 can be carried out suitably. 

[0075] Moreover, according to equipment invention according to claim 4, approach invention according to 
claim 2 can be carried out suitably. 

[0076] Moreover, according to equipment invention according to claim 5, the spreading coat of thick thickness 
can be formed by setting up the slowdown start time and complete coat time amount which were beforehand 
found by experiment etc., without generating a non-applied field. Therefore, effectiveness can be acquired 
with a simple configuration and equipment cost can be reduced. 

[0077] Moreover, since it not being necessary to find edge time of concentration etc. by experiment etc. 
beforehand and, and receiving effect in the surface state of a substrate decreases according to equipment 
invention according to claim 6, it can process as it was stabilized easily and meant to accuracy. Therefore, in 
case two or more substrates are processed, it can process on the same conditions to each substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the outline configuration of the rotating type substrate coater 
concerning the 1st example. 

[ Drawin g 2] It is the timing diagram which shows spreading processing. 

[D raw ing 3] It is the block diagram showing the outline configuration of the rotating type substrate coater 
concerning the 2nd example. 

[ Drawin g 4] It is the block diagram showing a coating liquid detecting element. 
[ Drawin g 5] It is drawing showing photographic coverage. 
[D rawin g 6] It is the graph which shows an average pixel value curve. 
[ Drawin g 7] It is the timing diagram which shows spreading processing. 

[D raw ing 8] It is the flow chart which shows actuation when a photography initiation instruction is outputted. 
[ Drawin g 9] It is the timing diagram which shows a modification. 
[D rawin g 10 ] It is the timing diagram which shows other modifications. 

[ Draw ing 1 1] It is the timing diagram of the coating liquid method of application concerning the conventional 
example. 

[Description of Notations] 
W — Substrate 

1 — Attraction Type Spin Chuck (Revolution Support Means) 

2 — Revolving Shaft (Revolution Support Means) 

3 — Electric Motor (Revolution Support Means) 

5 — Coating Liquid Supply Nozzle (Coating Liquid Supply Means) 
20 — Control Section (Control Means) 
23 — Timer 

30 — CCD Camera (Optical Detection Means) 

70 — Coating Liquid Detecting Element (Optical Detection Means) 

TAR — Edge time of concentration 

Ta — Slowdown start time 

Tb — Complete coat time amount 

R — Photoresist liquid 

Ra — Core 

Rb — Mustache 

R' — Photoresist coat 

120A — The 1st specific region 

120B — The 2nd specific region 
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